Anti-aging protective effect of L-carnitine as clinical agent in regenerative medicine through increasing telomerase activity and change in the hTERT promoter CpG island methylation status of adipose tissue-derived mesenchymal stem cells.
The identification of factors that reduce the senescent tendency of the mesenchymal stem cells (MSCs) upon expansion has great potential for cellular therapies in regenerative medicine. Previous studies have shown the aging protective effect of L-carnitine (LC). On the other hand, reduction in proliferation potential and age-dependent decline in number and functions of MSCs were accompanied by telomere shortening, reduction in telomerase activity and epigenetic changes. The aim of this study was to evaluate the effects of LC on aging of MSCs through telomerase activity assessment and the investigation of methylation status of the hTERT gene promoter. Telomerase activity and hTERT promoter methylation investigation was performed with PCR-ELISA TRAP assay and methylation specific PCR (MSP), respectively. Also, beta-galactosidase (SA-ß-gal) staining was used to calculate the percentage of senescent cells. The results showed that the LC could efficiently promote the telomerase activity. In addition, the percentage of senescent cells had significantly decreased and changes in the methylation status of the CpG islands in the hTERT promoter region under treatment with LC were seen. In conclusion, it seems that LC could improve the aging-related features due to increasing the telomerase activity, decreasing aging, and changing the methylation status of hTERT promoter; it could potentially beneficial for enhancing the application of aged-MSCs in regenerative medicine.